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Abstract. The large variety of seed size at the Bird's-foot trefoil (Lotus corniculatus L.) 
affects their quality by the proportion of "hard" and "moldy” seeds. Studies found that germination 
energy, performed at a 5 days interval, varies depending on seed size: 71.8% at the class of medium 
seeds, 77% at small seeds, 82.2% at ungrouped seeds and 88.7% at large seeds. The average of results 
shows an increase in the proportion of "hard" seeds at the version with ungrouped seeds (3.11%) and a 
decrease in seeds grouped by size classes (1.77–2.42%). At the small and medium-sized groups of 
seeds there was no record of "moldy" seeds. 
 




Studies on seed quality in some species of perennial forage legumes, including Bird's-
foot trefoil showed decrease in their germination capacity, both because of technological 
factors in seed production and the constitution of the external skin of these seeds. 
This paper highlights the influence of seed size on energy and germination capacity on 
the seeds of Bird's-foot trefoil. 
 
MATERIALS AND METHODS 
 
The research was conducted under laboratory conditions at a temperature of 22-25oC, 
humidity and natural light.  
The seed germination was performed in Petri dishes on filter paper and the watering of 
the seed was made with tap water. 
Bird's-foot trefoil seeds, from Romanian variety Livada, after selection, have been 
described and grouped as follows: ungrouped seeds (control group), small seeds (diameter 
between 1.0 to 1.4 mm), medium seeds (diameter between 1.4-1.5 mm) and large seeds 
(diameter between 1.5 to 1.6 mm). Grouping the seeds by size classes was performed by using 
a laboratory sieve for small seeds. 
In all groups of seeds there were determined, in four repetitions, the following 
parameters: germinating energy (EG), germination capacity (FG), the proportion of "hard" 
seeds (ST) and the proportion of "moldy" seeds (MG). 
The germinating energy (EG) was determined after 5 days of placing the seeds in Petri 
dishes and the germination capacity (FG) at an interval of 13 days. 
The "hard" seeds were considered the seeds that after 13 days have not germinated or 
changed their size and volume and were not attacked by fungi. 
The "moldy" seeds determined at 13 days and still under determination, showed an 
increase in volume and outer skin cracking, but due to the inactivity of the embryo these seeds 
were quickly colonized by different fungi. 
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To assess as accurately as possible the proportion of "hard" and "moldy" seeds, the 
seed germination was monitored over a period of 63 days, after which the last interpretation 
of the parameters analyzed was made. 
 
RESULTS AND DISCUSSION 
 
The seeds of perennial leguminous (lucerne, red clover, Bird's-foot trefoil) show a 
high degree of variability in seed size, which affects not only the mechanical process of 
selection (which causes major seed loss) but also the value of quality indices (Dragomir, 
1981).  
Therefore, in the agricultural practice, it is estimated that by selection at these species 
almost 20% of the grains are lost. 
The studies have shown that in the selected seed mass of Bird's-foot trefoil, the 




Influence of seed size of Bird's-foot trefoil on seeds germination  
 
 
From data presented in Table 1 it results that EN (germinating energy), determined at 
5 days, register the following values: 82% at the ungrouped seed class, 77.0% at the small 
seed class, 71.8% at medium seeds and 88.7% at the large seed class. At 9 days from the 
beginning of the germination, FG (the germinating capacity) reached 95.6% at small seed 
groups, 94.0% at medium seeds, 92.7% at large seeds and 92.0% at ungrouped seeds. These 
results show the high difference in growth, of almost 20%, recorded at small seed classes and 
middle ones as compared to the values of germinating energy determined at 5 days. Through 
grouping the seeds according to seed classes, an increase has been achieved of 0.8–3.9% of 
the germinating capacity as compared to the ungrouped seed variant. In the case of Bird's-foot 
trefoil, after almost 60 days of germination the limit of 99% is reached, at the ungrouped 
variant seeds, and at 40 days at grouped seeds in classes with small seeds and middle seeds. 
The proportion of “hard” seeds, which has a very hard external skin can almost reach 
30-40% at some species (Sz. Barsas Olga et al., 1976). In the case of Bird's-foot trefoil, 
results have shown that at the interval of 13 days from the beginning of germination, the 
proportion of “hard” seeds is higher with ungrouped seeds (6.0%) and lower at the ones 
grouped according to size classes (3.8% at small seeds, 4.3% at middle seeds and 2.5% at 
large seeds). After 40 days from registering these values, at all seed groups, the proportion of 
“hard” seeds increases below 1% (Tab. 2). This result may explain the non-uniformity of 
growing plants of Bird's-foot trefoil, at which, in the agricultural practice, the growth of new 
plants is being recorded almost one month after sowing.  
Ungrouped seeds  Small seeds  Medium seeds  Large seeds Germination 
period (days) % (±sd) % (±sd) % (±sd) % (±sd) 
5 82.2 (±2.4) 77.0 (±10.4) 71.8 (±8.7) 88.7 (±2.5) 
9 92.0 (±1.4) 95.6 (±2.4) 94.0 (±1.8) 92.7 (±2.2) 
13 93.7 (±0.9) 96.2 (±2.2) 95.7 (±1.5) 95.0 (±2.2) 
20 94.7 (±0.9) 97.2 (±1.5) 96.5 (±1.3) 96.0 (±1.4) 
26 96.0 (±2.1) 97.5 (±1.7) 97.7 (±0.9) 96.5 (±1.9) 
31 96.5 (±2.4) 97.7 (±1.5) 99.0 (±0.8) 97.5 (±1.3) 
40 97.5 (±1.9) 98.0 (±1.2) 99.0 (±0.8) 97.5 (±1.3) 
48 98.0 (±1.4) 98.2 (±0.9) 99.2 (±0.9) 97.5 (±1.3) 








The influence of Bird's-foot trefoil seed on the proportion of “hard” seeds  
 
 
Some of the seeds placed to determine germination at which the embryo is dead or 
determined, after the cracking of the skin, which allows penetration of water inside, are 
colonized by hyphae mycelia of some fungi. 
In this regard, studies have shown that these "moldy" seeds appear at ungrouped 
Bird's-foot trefoil seeds (0.2-0.5%) and at large seeds (1.0-2.5%). Small and medium-sized 
seeds were not recorded with "moldy” seeds. This might be due to smaller semen skin surface 
as compared to small seeds, where higher amount of water in seeds inside might foster the 




The size of the Bird's-foot trefoil seeds influences both the energy and the germinating 
capacity of these and the proportion of “hard” seeds and “moldy” seeds.  
The germinating energy, determined at a 5 days interval, is of 82.2% at ungrouped 
seeds and of 88.7% at large sized seeds.  
The proportion of “hard” seeds decreases from 3.11%, at ungrouped seeds to 1.77% at 
the large seeds group.  
At small and medium seeds groups there was no record of “moldy” seeds, as 
compared to variants with ungrouped seeds (0.2–0.5%) and large seeds (1.0–2.5%). 
Ungrouped seeds  Small seeds  Medium seeds  Large seeds Germination 
period (days) % (±sd) % (±sd) % (±sd) % (±sd) 
5 - - - - 
9 - - - - 
13 6.0 (±0.8) 3.8 (±2.2) 4.3 (±1.5) 2.5 (±1.7) 
20 5.0 (±0.8) 2.8 (±1.5) 3.5 (±1.3) 3.0 (±1.4) 
26 3.8 (±2.1) 2.5 (±1.7) 2.3 (±0.9) 2.5 (±1.7) 
31 3.0 (±2.0) 2.3 (±1.5) 1.0 (±0.8) 1.3 (±1.3) 
40 2.0 (±1.9) 2.0 (±1.2) 1.0 (±0.8) 1.3 (±1.3) 
48 1.5 (±1.3) 1.8 (±0.9) 0.8 (±0.9) 1.3 (±1.3) 
63 0.5 (±1.0) 1.8 (±0.9) 0.8 (±0.9) 0.5 (±1.2) 
Media 3.11 2.42 1.95 1.77 
Ungrouped seeds  Small seeds  Medium seeds  Large seeds Germination 
period (days) % (±sd) % (±sd) % (±sd) % (±sd) 
5 - - - - 
9 - - - - 
13 0.3 (±0.5) 0 0 2.5 (±0.8) 
20 0.3 (±0.5) 0 0 1.0 (±0.8) 
26 0.2 (±0.5) 0 0 1.0 (±0.8) 
31 0.5 (±0.6) 0 0 1.2 (±0.9) 
40 0.5 (±0.6) 0 0 1.2 (±0.9) 
48 0.5 (±0.6) 0 0 1.2 (±0.9) 
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